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It has been previously shown that stroke patients undergoing rehabilitation perform most physical 
activity under the supervision of a therapist when in the therapy area and very little activity when 
elsewhere. The aim of this paper was to identify conditions surrounding the performance of physical 
activity in the therapy area, in order to design strategies which would increase physical activity 
throughout the rehabilitation unit. Sixteen hemiplegic patients were observed in the therapy area. 
They were most active when with a therapist, whereas when alone, nearly two-thirds of their time 
was spent inactive. It appears that it is too difficult for patients to bridge the gap between fully-
supervised and unsupervised practice. Strategies to provide patients with semi-supervised practice 
as a way of increasing the amount of overall physical activity, such as group sessions, are explored. 
[Ada L, Mackey F, Heard R and Adams R: Stroke rehabilitation: Does the therapy area provide 
a physical challenge? Australian Journal of Physiotherapy 45: 33-38] 
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Introduction 
Rehabilitation following stroke aims to maximise 
recovery through the provision of labour-intensive 
treatment (Brandstater 1990, Feigenson et al 1979, 
Garraway et al 1980). However, European and 
American investigations in the 1980s found that patients 
spent most of their day alone and inactive and that 
therapy occupied a small percentage of the day (Keith 
1980, Keith and Cowell 1987, Lincoln etal 1989, Tinson 
1989). Disappointingly, the findings of recent 
investigations into physical activity in Australian 
rehabilitation units (Mackey et al 1996, Esmonde et al 
1997) identified a similar situation, ie most ofthe time 
outside therapy was spent alone and inactive, while most 
physical activity occurred in the therapy area where 
patients spent only a small proportion of the day. These 
findings suggest that, currently, rehabilitation units do 
not function as learning environments and that the 
therapy area is an isolated area of physical activity. One 
Way of addressing the problem of increasing physical 
activity overall is to analyse the conditions that drive 
physical activity in the therapy area, in order to see 
whether it is possible to replicate those conditions in 
the rest of the unit. 
Ina study of two rehabilitation units in New South Wales 
(Mackey et al 1996), the subjects spent an average of 
* 
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75 (39, SD) minutes (range 7 to 143 minutes) per day 
in the therapy area, ie the physiotherapy, occupational 
therapy, diversional therapy and speech therapy areas 
combined. Since our purpose was to identify how time 
in the therapy area was spent in physical activity, the 
13.5 minutes spent in speech therapy and in perceptual 
or cognitive testing was excluded from the present 
analysis. During the remaining hour that stroke patients 
spent in the therapy area per day, what they were doing, 
as well as who was present, was determined. This 
allowed analysis of the conditions that surrounded the 
performance of those physical activities which had the 
potential to contribute to outcome. Physical activity only 
in the presence of a therapist would suggest that it is 
the therapist who drives practice, whereas physical 
activity performed in the therapy area regardless of who 
was present would suggest that it is the structure of the 
area itself which drives practice. 
Methods 
There was no difference between the two rehabilitation 
units in terms of where patients spent their day, who 
they were with, what they did, or the severity of their 
disability (Mackey et al 1996). Consequently, the 
therapy areas from the two units were treated as one 
and analysis performed on the pooled data from both 
units. 
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Table 1. Subject characteristics. 
Subjects Age Sex Affected Time to 
side rehab 
years days 
69 F R 6 
2 64 F R 20 
3 84 F R 12 
4 87 F R 3 
5 80 M L 7 
6 46 M L 17 
7 87 M R 3 
8 68 M R 
9 77 M L 13 
10 81 M R 8 
11 70 M L 8 
12 68 M L 5 
13 69 M L 8 
14 46 M R 18 
15 49 M L 5 
16 67 F R 19 
MEDIAN 69 8 
lOR 15 12 
• this includes a period of acute medical illness 
# time on rehabilitation unit prior to data collection 
Description of settings Two 15-bed, mixed diagnosis 
rehabilitation units were observed. The therapy areas 
of these units were typical of the one-room, open plan 
design. The rooms were about 15m in length and 
contained several low plinths, tables and chairs, as well 
as equipment such as practice stairs and exercise 
bicycles. They were each staffed between 8.00 am and 
5.00 pm by two physiotherapists and two occupational 
therapists as well as one assistant/diversional therapist. 
On the whole, patients attended these areas for 
individual training with a therapist. 
Subjects Sixteen patients (eight per unit) with 
hemiplegia resulting from a stroke were subjects in this 
investigation and their characteristics are summarised 
in Table 1. Five females and 11 males with a median 
age of 69 years (range 46-87 years), nine with right 
hemiplegia and seven with left hemiplegia, were 
observed. They arrived on the unit by a median of 8 
days (range 3-20 days) after their stroke and had been 
there for a median of 36 days (range 1-217 days) prior 
to data collection. In order to identify the motor 
capabilities of the subjects, information about each 
34 
Time in Motor Assessment Scale score 
rehab# 
Sitting Sit-to-stand Walking Adv hand 
days 0-6 0-6 0-6 0-6 
8 5 0 0 
56 4 0 0 
217* 5 2 3 0 
60 6 6 6 6 
20 6 2 3 1 
126 5 2 3 0 
55 6 6 6 6 
5 0 
8 3 2 3 0 
32 3 0 0 
48 5 3 2 0 
42 5 6 5 0 
40 4 0 0 
20 2 0 
6 5 6 5 6 
22 2 1 0 6 
36 5 2 2 0 
41.5 1.5 3 4 3.5 
subject was recorded using the Motor Assessment Scale 
(MASt for stroke (Carr et al 1985) which scores 
everyday tasks on a 0-6 scale. The MAS scores for the 
tasks of sitting, standing up, walking and advanced hand 
activities are presented in Table 1 and suggest that the 
patients were representative of stroke patients in 
rehabilitation units. The general nature of the research 
was explained to subjects. However, to ensure that being 
observed did not change their behaviour, the specific 
activities to be recorded were not outlined. Written 
consent was gained before data collection commenced. 
Procedures The observational method of behaviour 
mapping was used to collect data in this study. This 
method describes the distribution of predetermined 
behaviours in a setting (Grannis 1978) by allowing for 
observation of more than one person at a time (Ittelson 
et al 1970, Keith 1988). Subjects were observed once 
every 10 minutes during the time that they were in the 
therapy area over 3-4 weekdays. Preliminary work 
showed that a 10min sampling interval adequately 
reflected the activities under observation. At the time 
of observation, the observer recorded on a checklist who 
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Figure 1. a) Proportion of time subjects spent in task practice, exerci~e and unrelated activities while in the therapy area 
and b) how the subjects spent their time in each classification of task practice, exercise and unrelated activities. Categories 
are: walking, standing, standing up from sitting, sitting up over the side of the bed, using the affected upper limb, practising 
up and down stairs, positioning to stretch muscles, exercising the affected upper limb, exercising the affected lower limb, 
sitting, conversing, using the intact upper limb only and with no observable activity present. 
each subject was with and what they were doing (see 
Mackey et al1996 for a full description ofthe checklist). 
For this analysis, the classifications used for who was 
with the subject were: 1) therapist meaning any of the 
therapy staff; 2) visitor; and 3) alone which included 
time when there were other people in the vicinity who 
were not interacting with the subject. Ifthe subject was 
with a therapist and a visitor then both therapist and 
visitor were counted. The classifications used for what 
the subject was doing were: 1) task practice; 2) 
exercises; or 3) unrelated activities. Task practice 
included walking, standing, standing up, ascending or 
descending stairs, rolling over and sitting up as well as 
use of the affected upper limb. Exercises included 
specific exercises of the affected upper or lower limb 
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and positioning to lengthen muscles. Unrelated activities 
included using the intact upper limb, sitting and waiting, 
no apparent activity and conversing (although some 
conversation in this context will be related to 
rehabilitation). It is worth noting that the categories are 
biased towards activity. If the subject was doing two 
things at once, one of them task practice and one of 
them an unrelated activity (such as using both hands at 
once), then this was classified only as task practice. 
Results 
Even though more time was spent practising physical 
activities in the therapy area than in any other area of 
the rehabilitation unit (Mackey et al1996), subjects still 
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spent more than half of the hour in this area in activities 
largely unrelated to physical outcome (58 per cent) 
(Figure la). Subjects spent approximately one third of 
the time in task practice (34 per cent) and minimal time 
exercising (8 per cent). On closer examination (Figure 
Ib), subjects spent an average of 15 minutes in physical 
tasks involving the lower limbs such as standing up, 
standing and walking, seven minutes using the affected 
upper limb and five minutes either exercising or 
positioning to lengthen muscles. However, subjects 
spent an average of 11 minutes with no apparent activity 
occurring, nine minutes in conversation and a further 
12 minutes using their intact upper limb only. 
In order to determine the conditions that promote 
physical activity, the data were analysed to identify who 
was present when task practice, exercise and unrelated 
activities were performed. Two-thirds of the time in the 
therapy area was spent with a therapist (66 per cent), 
with subjects spending the remaining time alone (27 
per cent) or with visitors (7 per cent) (Figure 2a). 
Regardless of who the subject was with, they were less 
likely to be engaged in either task practice or exercise 
than unrelated activities (Figure 2b). When they were 
alone, it was only half as likely that they would be 
engaged in task practice and exercise (31 per cent) as 
in unrelated activities (69 per cent). Furthermore, nearly 
half of the time that subjects did spend performing 
physical activities when alone was spent in positioning 
to lengthen the muscles (43 per cent of the 31 per cent). 
When visitors were present, levels of physical activity 
were similar to that when subjects were alone, ie 38 per 
cent of their time was spent in task practice and exercise 
and 62 per cent in unrelated activities. On the other hand, 
subjects spent nearly half of their time with a therapist 
engaged in task practice or exercise (48 per cent). If the 
time spent in conversation with the therapist (which is 
likely to have been relevant to rehabilitation) is excluded 
from the analysis, then 60 per cent of the time with the 
therapist was spent in task practice or exercise. 
Inferential testing using Wilcoxon's signed ranks test 
demonstrated that the extra time engaged in task practice 
and exercise when subjects were with a therapist was 
significant when compared with either being alone 
(z = 3.2,p = 0.001) or with a visitor(z = 3.2,p = .001). 
In addition, subjects spent significantly more time 
engaged in task practice and exercise when they were 
alone compared with being with a visitor (z = 2.08, 
p = 0.04). 
Discussion 
Given that the therapy area produces more physical 
activity than any other area of the rehabilitation unit 
(Mackey et al 1996), the aim of this paper was to 
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Figure 2. a) Proportion of time subjects spent with 
therapists, alone and with visitors while in the therapy area 
and b) a breakdown of the amount of time spent in task 
practice, exercise and unrelated activities when subjects 
were with therapists, alone and with visitors. 
determine the conditions which drive that activity. The 
results suggest that it is largely the therapist, rather than 
the structure of the therapy area, who drives the 
perfOrrhance of physical activity. Patients spent more 
time physically active when a therapist was present as 
opposed to when they were on their own or with a 
visitor. Furthermore, the time that patients spent 
performing physical activities when they were alone 
was most likely to be spent in positioning to lengthen 
the muscles, ie sitting passively in positions in which a 
therapist had placed them, rather than actively practising 
tasks. 
As long ago as 1969, Belmont et al (1969) reported 
that stroke patients, when left alone to carry out practice, 
failed to do so. Since then there has been an increasing 
recognition by therapists of the need to structure extra 
practice for people with neurological impairment (eg 
Carr and Shepherd 1987a and 1987b, Ada et al1990). 
However, any change in clinical practice does not seem 
to have resulted in a marked increase in physical activity. 
In one recent study (Newall et al1997), there was no 
significant increase in the amount of time spent 
practising outside therapy when a new rehabilitation 
environment with the explicit purpose of providing more 
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challenge to the patients was introduced. Similarly, in 
the present study, when patients were left alone in the 
therapy area, their physical activity decreased. It 
appears, therefore, that it is not realistic to expect 
patients to move from a fully supervised situation (as 
during therapy) to a completely unsupervised situation 
and yet maintain activity levels. 
These findings can be seen as a failure of generalisation 
of behaviour, ie therapeutic behaviours which are 
sustained in the presence of the therapist do not carry 
over to other settings where the therapist is absent. 
Doleys et al (1982), in a study of the effects of a quota 
and reward system on rehabilitation, also reported that 
improvements did not generalise beyond the specific 
behaviour which was targeted. 
The results of the present study suggest that the amount 
of physical activity in rehabilitation would be increased 
if the amount of time spent with a therapist was 
increased. However, in the current economic climate 
this is not a realistic proposition. Therefore, it is 
necessary to find strategies which will not only increase 
physical activity without relying on one-on-one 
supervision by a therapist, but which are also potentially 
transferable to other settings in order to promote 
generalisation. Development of these strategies would 
depend on identifying important elements of one-on-
one therapy and replacing them with other methods. 
We speculate that the elements of therapy which are 
important in driving practice include the provision of 
structure, feedback, and social reinforcers as well as 
the reduction of barriers such as fear of falling. 
One way to provide a practice environment which would 
supply at least some of the elements identified above is 
to group patients with similar levels of disability 
together for semi-supervised practice classes. Although 
this method of providing therapy is not new, it is current 
practice in neurological rehabilitation to provide therapy 
on an individual basis. Group sessions have several 
advantages. First, they are an efficient use of time 
because they allow practice with a higher patient to staff 
ratio, especially if therapy assistants, volunteers or 
family assist therapists in the supervision of the group 
sessions. Second, the activities can be structured to take 
advantage of the group dynamics. Motivation can be 
heightened by the use of competition (eg a comparison 
between patients in how many times they can stand up 
and sit down in 30 seconds) as well as co-operation (eg 
passing an object between patients across the table to 
enhance reaching and manipulation skills). Similarly, 
circuit classes involve a number of patients who 
commence practice at different stations within a series 
of workstations and practise for a specified period of 
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time at one task prior to moving on to the next 
workstation in the series. Workstations need clear 
instructions, a suitable physical environment to provide 
feedback, and provision for recording practice. The role 
of the therapist in this situation is to modify the 
workstation to the individual patient, start the patient 
off, and check and reinforce the recording of practice. 
Therapists worry that when patients practise 
unsupervised, the quality of the practice will be 
compromised. Not only does practice need to be 
effective but it also needs to be safe. Practice, to be 
effective, needs to be structured so that the patient gets 
feedback aimed at improving the next attempt. The 
patient also needs to be physically safe and feel 
emotionally safe in order to allow their balance to be 
challenged during independent practice. Therapists are 
worried that both of these aspects of practice will be 
compromised. It is therefore important to find 
alternatives to the therapist being the sole provider of 
feedback and safety, so that more practice can occur. 
Without the presence of the therapist, feedback and 
safety can be supplied by structuring the environment 
(eg water spilling from a full glass is feedback that the 
glass is not level; a table in front of a patient should 
prevent falls during sitting down practice), as well as 
using other people (eg assistants, family, volunteer 
helpers). The finding that more time was spent in task 
practice and exercise when the patients were alone than 
when visitors were in the therapy area suggests that the 
family interferes with practice. Carr and Shepherd 
( 1987 a) have suggested that the family will gain a better 
understanding ofthe patient's problems by participating 
in ·treatment sessions. In other words, the family is an 
under-utilised resource and should attend therapy not 
as visitors, but as assistants, so that they learn how to 
supervise practice. 
In conclusion, it is not surprising that patients do not 
spend time practising in other areas of the rehabilitation 
unit when they do not spend time practising 
unsupervised in the therapy area. In an effort to increase 
physical activity in rehabilitation units, therapists may 
need to assist the patient to bridge the gap between fully 
supervised and unsupervised practice. In order to 
increase activity and reinforce the importance of 
practice, strategies for semi-supervised practice need 
to be explored. 
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